. However, the Si-O bond was formed from the second ionic sites recombined after the dissociation of Si-CH3 of 1270cm -1 . The increase of the Si-O bond induced the redshift as the shift of peak in FTIR spectra because of the increase of right shoulder in main bond. These results mean that SiOC films become more stable and stronger than SiOC film with dominant C-O bond. So it was researched that the roughness was also decreased due to the high degree of amorphous structure at SiOC film with the redshift after annealing. 
Introduction
Introduction SiOC film with low dielectric constant (low-k) has been focused on the promising insulator, which can be replaced the silicon dioxide film, because of increasing of crosstalk noise and signal delay time in using of SiO2 film in ultra large scale integrated circuits (ULSI) system [1] [2] [3] [4] [5] [6] [7] . The reduction of the dielectric constant of SiOC film is due to decreasing the polarization or increasing the porosity. But pores in the thin film decreases the hardness and leads to problems in making multi level integration. On the other hand, the SiOC film due to the low polarization has good properties in view of the mechanical, electrical and thermal stability,
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because the C-H bond elongation effect also reduces the ionic polarization in SiOC film [8] [9] [10] [11] [12] . The amorphous structure owing to the ionic polarization decreases the polarization and dielectric constant in SiOC film.
The paper was prepared SiOC films with various flow rate ratios deposited by inducitive coupled plasma chemical vapor deposition (ICP-CVD). It was studied the correlation between the chemical shift in FTIR and the dielectric constant, which was related with the ionic polarization.
Experiment method
The low-k SiOC films were obtained using the mixed 
Results and discussion
SiOC film was deposited by chemical vapor deposition.
The gas precursor is dissociated into ions, cations and radicals which are controlled by the bond dissociated energy. These ions, cations and radicals trend toward more stable bonds than before. In the case of ultra low-k materials, many alkyl groups generate a number of Si-R, Si-H bonds. Generally, SiOC film decreases the dielectric constant due to the ionic polarization witch is manufactured by the control of density due to the flow rate ratios during the deposition [13] [14] [15] . The chemical reaction during the deposition is carried out and generated many sites as given by the following equations.
In the case of ultra low-k materials, many alkyl groups generate a number of Si-R, Si-H bonds as shown in the equation (3) and (4). On the other hand, the equation of (1) and (2) is the reaction at a lot of oxygen flow rate ratio. Generally, SiOC film decreases the dielectric constant due to the ionic polarization witch is manufactured by the control of density due to the flow rate ratios during the deposition. Basically, we infer that the ionic bonds recombined from the reaction of (1) and (2) are stronger and more stable than that of (3) and (4). Wave number (cm But H2O sites evaporate during the annealing at high temperature. This oxidation reaction is given by the following equation (5)~(7).
CH+5OH→3H2O↑+CO2 (7) The oxidation reaction using the annealing generates two split bonds such as the Si-O cross link network and C-O bonds in the main bond of 930~1230 cm -1 of FTIR spectra as shown in Fig.2 and the equation (5)~(7).
Increasing the Si-O cross link bond as right shoulder bond means that the annealed film becomes more stable and stronger than as deposited film. This effect induces to shift lower frequency in FTIR spectra and decrease the dielectric constant of SiOC film. As deposited film
Wave number (cm 
Conclusion
To research the origin of variation of the bonding structure of SiOC film after annealing process, the characteristic of SiOC film was researched by FTIR spectra. The gas precursor was dissociated by the plasma energy to become many ions, cations and electrons. These 
